
Program Directive 

MMTS - OU I11 Program/Project 

Task Order No. MACOO -03 (Task No. 342002006) 

Initiated By: Tim Bartlett, Field Supervisor, MACTEC-ERS 

IDirective No. MSG-00-0 1 

Directive Subject: Collection of samples and field measurements from specified IPeRT well locations. 

Justification and Associated New Task Changes: Additional data is needed to prepare for discussions with 
the regulators (UDEQ and EPA) at a technicail meeting in early April. The meeting will take place prior to the next 
scheduled quarteiy sampling round. 

Organization(s) Affected: Field s a m p h g  personnel and GJO Analytical Laboratory 

Affected Documents: 

MibfTS, OU III, Interim Remedial Action Surface Water and Ground Water Monitoring Plan, Rev. 3, 
December 1999 (MAC-MSGRAP 1.3.5-1) 

Directive: (1) Collect water samples from the following 13 PeRT well locations in accordance with the standard 
procedures and practices identified in the monitoring plan. Sample Locations: R6-M2, R6-M3, R7-M2, T6-S, T6-D, 
T7-D, R6-M3, R6-M5, R7-M1, R8-M1, R9-M1, R10-M1, and R1 I-MI. Analytes for all samples collected will 
include metals, anions, cations, nitrate, Fe and Mn. Well purging and field parameter measurements (temperature, 
conductivity, pH, ORP, DO, turbidity, and alkalinity) will be obtained according to the plan. 

(2) Obtain water level measurements at all sampled locations, the following upgradient alluvial wells RI-MI, R1- 
M2, Rl-M3, T1-S, TI-D, Rl-M4. RI-M5, and R1-M6 and the following mid-wail wells R4-ME, R4-M2, R4-M3, 
R4-M4, T4-S, T4-D, R4-M5, R4-M6, R4-M7, and R4-M8. 

Review and Concurrence: 

Kristen McClellen, OU 111 Project Manager 

Effective Date: iFebruarv 28,2000 

Distribution w/ Arrachments 
Task Order Managers Directive Log 
Jalane Glasgow ~ Record File MSC 1 14 
Holders of all affected documents 
Cathy Kelle&r (2  copies) - Prolac1 Administrative Record, 

Expiration Date: April 10,2000 

C:\WINNT\Protiles\k40294\Personal\MSGOO-l .DOC 



Program Directive 

MMTS - OU I11 / PeRT h g m d h j e c t  

Task Order N a  M m - 0 7  tT& Nn 301 5080011\ 

Initiated By: xrn v- 
Directive Subject: This directive is being issued to modify PeRT Wall water sample and measurement 
locations, increase the number of analytes at selected sample locations, and direct the collection of additional 
sample volume, for microbial study, at 4 locations. Additionally, the directive modifies the requirements for 
logbook documentation. 

Justification and Associated New Task Changes: (1) TWO additional' PeRT Wells (37-m and 
T7-D) were installed for inclusion in the sampling program. (2) Additional analytical information is needed 
to evaluate the performance of the PeRT Wall. (3) To assist with the microbial research being conducted by 
Dr. Sonja Selenska-Pobell additional sample volume is needed from 4 wells. (4) Field data sheets have been 
modified to include the general logbook information. 

O,-ganhtion(s) Affected: Field sampling personnel, GJO Analytical Laboratory, and GJO 
Environmental Laboratory personnel. 

Affected IDocuments: 
MWS, OUIII, Interim Remedial Action Work Plan, (Draft> May 1999, (MAC-MSG 2.2.4) 

MWS, OU III, Interim Remedial Action Surface Water and Ground Water Monitoring Plan, Rev. 2, July 
1999 (MAC-MSGRAP 1.3.5-1) 

Directive: 

(1) Wells R7-M2 and T7-D andlpiezometer s PW-1'7 and PW-11 were installed in January and February and 
are to be included in the regularly scheduled quarterly sampling events. The analytes for R7-h42 and 
T7-D are the same as specified for R6-M3 and T6-S and T6-D. Metals is the only analyte for locations 
PW-17 and PW-11, which is consistent with the near-by R6-M1 and R1-MI PeRT wells. Water-level 
measurements and sampling protocols will be completed per the plan. 

(2) Nitrite (NO2 as N) and Ammonium (N&) are to be collected in addition to the analyte list specified in the 
plan at the following locations. Requirements for sample containers, preservation, and holding times are 
listed below. 

R1 -M2 Rl -M 3 T1-S / T1-D Rl-M4 R7-M 1 
lQ-M2 lR?-M4 T2-S / T2-D lQ-Ml7 lR8-M 1 
R3-M 1 R3-M2 T3-S / T3-D R3-M3 I=-M 1 
R4-M 1 lR4-M3 T4-S / T4-D R4-M 6 Rl 0-M 1 
W-M2 R5-M4 T5-S / TS-D E-M7 Rll-M1 
B-M2 B-M3 T6-S / T6-D B-M4 

R7-M2 T7-D 

F\HOME~40091\OU3\Dirtctivcs\PeRTOO-O1 DIRdoc 



Directive PeRT 00-0 1 
Page 2 

(2- 3 

Directive: (continued) 

3dzi;z 

Sample Requirements: 
Parameters Containers Preservation Holding Times 

Nitrite 
(NO, as 'N) 

Ammonium 

125ml HDPE 

125ml HDPE 

Filtered by 0.45 pm filter 
Cool to 4" c 

Filter by 0.45 pm filter 
Cool 4" C, H2S04 pH < 2 

48  hours 

28  days 

These aliquots (NO2 and NI-L are to be collected after the specified analytes (at these locations) listed in the 
plan have been obtained, i.e., metaWcations, anions Nos, then Nitrite and Ammonium. They will be 
collected under the same ticket number as the sample for the location. 

Due to the short holding time (48 hrs.) for NO2 sample aliquots, the GJO Laboratory has asked that the 
Chain-of-Sample Custody be faxed1 to them before leaving the site in order to expedite sample receipt. 

(3) Water samples, for microbial study, are to be collected and returned to Grand Junction on 4/11/00 from 
the following locations: 88-85, R4-M1, R5-M2 and W-M1. Location R10-MI will be substituted for 
R9-ME if W-MI has insufficient well recovery. The samples will be collected unfiltered and with no 
headspace in 3 - 500ml sterile bottles. The sample volumes will be immediately placed in ice in a 
container separate fiom that of the OUIII and PeRT Wall samples. The Environmental Sciences 
Laboratory personnel will make arrangements for sample bottles, containers, and transportation of the 
samples back to Grand' Junction. This is a one time only task to the April 2000 scheduled sampling 
event. 

(4) Logbooks will no longer be required for information documented on the field data sheets. Field data 
sheets have been modified and include the information typically documented in the field logbook. 
Logbooks will be available to field personnel and will continue to be used to record trip events of a 
general nature, site visitors, stream-flow information, drilling and abandonment information, etc. 

Review and Concurrence: 

A& fl-w% \ 

c, 
Stan Momson, Manager, Environmental Sciences Laboratory 

Effective DateiApril 10.2000 

Expiration Date: September 30.2000 
Mike B'utherus, Manzer, Major Projects I 

DLmtbUplon: w l  Artachmcnta 
Task Orda Manqera Directive Log 
JJas Glssgow -Record File MSG 1.14 
Dennur DuPont - &cord Flle P l W  2.4.1 

Holders of all affactsd documanla 
:C&hy,lrolkhyl2 copie~4 - Project Admirutratwe Recnrd --- 

F:WOMEF4009 1\OU3U)ireclivesVeRTOO-O 1 DIR.doc 



Program Directive 

MMTS - OU 111 FeRT Program/Project 

Task Order No. MACOO-03 (Task No. 34 1 50800 1 

initiated By: Tim Bartlett, Field Supervisor, MACTEC-ERS 

Directive No. MSG-00-03 

Directive Subject: Modifications to the OU I11 / PeRT April 2000 water sampling event. 

Justification and Associated New Task Changes: (1) Agreements reached with regulators (UDEQ and EPA) 
following the on-site visit April 4,2000 regarding surface water and ground water sampling locations. (2) 
Clarification by the GJO Laboratory on sample volumes and combining NO,, NO,, and Anion aliquots. 

Organization(s1 Affected: Field sampling personnel and GJO Analytical Laboratory 

Affected Documents: 

MMTS. OU III, Interim Remedial Action Siirface Water and Ground Water Monitoring Plan, Rev. 3, 
December 1999 (MAC-MSGRAP 1.3.5-1) 

Directive: Changes to OLJ I11 sample locations and clarification to PeRT analyte aliquots. 
(1') OU 111: Modification to Surface Water Locations. 

a. Discontinue sampling at locations SW95-01, SW92-09, SW92-07 and SW92-06 
b. Establish and sample at the following new locations along Montezuma Creek: SWOO-01 at the HWY 192 

culvert, SWOO-02 at the east end of the Milllsite, and SWOO-03 below the weir west of location SW92-06. 
c. Sample location SW99-04 a little to the west at the large flat rock Ilocation. 
d. Collect a filtered metals sample and a 1-liter unfiltered isotopic "U" (U-234 and U-238 by GJO Method RC- 

19) sample at the deer seeps/ponds (as available) on the southeast Millsite hillsides as discussed in the field. 
e. Stream flow measurements will be obtained at each of the new SW locations and the relocated SW99-04. 

(2) OU 111: Modification to Ground Water Locations 
a. Add Near South Site welils 3lSW93-197-2 through 3 1SW93-197-5 to the well llist. Colllect filtered metals 

and isotopic "U' samples at locations 197-3 and 197-5. Measure water levels at the remaining wells i.e., 
197-2 and 197-4. 

(3) PeRT: wells being sampled for Nitrite (;NO2 as N) may combine Anions and Nitrate (NO, as N) in the same 
125ml bottle. Sample tickets and labels should identify the analytes as NO, as N, NO, as N, and Anions. When 
sampling is completed from wells requiring Nitrite analyses the Nitrogen analysis will return to that specified in the 
plan i.e., Nitrate (NO, + NO2 as N) and anions will be collected separately. 

Review and Concurrence: 

w e  IButheflmnager, M W  Projects 

Effective Date: April 10,2000 Expiration Date: September 30,2000 

Distribution: w/ Atfachmenfs 
Task Order Managers Directive Log 
Jalane Glasgow . Record Flle MSG 1 14 
Holders of all affened documents 
tCat&$.$lw 12 coplesl - Prolecf Adminisrrative Record 



Program Directive 

MMTS - OU 111 / PeRT ProgbPtojed IDirective No. MSG-00-04 

Tad Order No. MACOO-03 (’I”& NO. 34 1 SOSOOI) / MACOO-12 (Task NO. 342002006) 

Initiated By: Tim Bartlett. Field SuDervisor. MACTEC-ERS 

Dimctke Subject: Modifications to the OU III / PeRT July 2000 water sampling event. 

Justification and Associatedl New Task Changes: (1) Agreements mched with regulators CUDEQ and EPA) 
following the on-site visit April 4.2000 regarding surface water and ground water sampling locations and subsequent 
review of the data from the April sampling; (2) Newly installed PeRT and OU I11 wells; (3) Clarification by the GJO 
Laboratory on sample volumes and combining NO3. NOz, and Anion aliquots; (4) changes to the analyte list at specified 
PeRT Well and OU In locations; and (5 )  Correction to container types for Radon samples. 

Organbtion(s) Affected: Field Sampling personnel and GJO Analytical Laboratory 

Affected1 Documents: M M Ts. ou ZZZ, Znterim Remedial Action Sugace Water and Ground Water Monitoring 
Plan, Rev. 3, December 1999 (MAC-MSGRAP 1.3.5-1) 

Directive: This directive (i.e., MSG-00-04) (1) supersedes and cancels Directives MSG-00-02 and MSG-00-03 
effective dates April 10,2000; (2) identifies changes to OU I11 sample and1 field measurement llocations; (3) provides 
clarification to PeRT analyte aliquots and water level measurement locations; (4) modifies the analyte llist at specified 
PeRT Well and OU 1111 locations; and (5) makes a correction to the type of sample container for Radon samples. 

( I )  OU 111: Modification to Surface Water Locations. (refer to Attachment 1 for a sketch of the locations and 
Attachment 2 for a list of OU 111 ground water and surface water locations to be sampled and measured) 

a. Surface water samples and field parameter measurements and stream flow measurements will be obtained at the 
following locations: SWOO-01, SWOO-02, SWOO-03, Sorenson. and SWOO-04. Analytes and 
sample/measurement methods will be as specified in the,plan. Sampling 6om locationi SW95-01, SW92-09, 
SW92-07, SW92-06, SW99-01, and SW99-04 is discontinued. Sampling and flow measurements at 
downgradient locations SW94-01and SW92-08 will remain as scheduled by the plan. 

b. Collect a filtered metals sample, and 1 -liter unfiltered isotopic “U” (U-234 and U-238) sample at the previously 
sampled “Deer Draw” seep (GB4307) and pond (GB52 15) locations on the southeast Millsite hillsides. 

(2) OU 111: Modification to Ground Water Locations . (refer to Attmhment 1 for a sketch of the locations and 
Attachment 2 for a llist of OU I11 ground water and surface water locations to be sampled and measured)Add Near South 
Site wells 3 1SW93-197-2 through 31SW93-197-5 and AEC-6 to the well list. Collect a full sample set, including 
isotopic “U” (U-234 and U-238) at each location. Analytical, sampling and field measurement requirements will be as 
specifred by the plan. 

a. Add the 7 newly installed well locations (MWOO-0 1 through MWOO-04 and1 W O O - 0 6  through WOO-08) to 
the list of OU I11 wells that will be sampled on a quarterly basis. Attachment 1 provides a sketch of the well 
locations and well identification numbers. The 6 temporary wells (T99-a) scheduled to be sampled in July will1 
be sampled as scheduled. These wells (T99-0 1. -02. -03, -1 1, - 12, and -1 3) will ibe abandoned following this 
sampling event. Analytes and sample measurement methods will be as specified in the plan. 

b. Water level measurements will be obtained at all well locations as specified in the plan (Table 4.6-1) 

(3) PeRT Wall: Modification to sample and measurement requirements at PeRT well and piezometer locations: 
a. Wells being sampled for Nitrite may combine Anions and Nitrate (NO, as N). and Nitrite (NO, as N) in the same 

125ml bottle. Sample tickets and labels should identlfy each of the three analytes as NOz as N, NO3 as N, and 
Anions. 



Program Directive MSG-00-04 
Page 2 

(3) PeRT Wall: (continued) 

b. Sample tickets and labels for samples being collected for Ammonium analysis will be identified as Ammonium 
w=N) 

Sample Requirements: 
Parameters Containers ,Presewat ion Holding Times 

125ml HDPE 

125ml HDPE 

;Filtered lby 0.45 IVm filter 
cool to 4" c 

Filter by 0.45 Pmlfilter 
Cool 4" C, pH'< 2 

48 hours 

28 days 

c. Water levell measurements will be obtained at the 6 1 PeRT Wall well locations, the I4 new well Iocations 
(TW-01 through TW-14), and the 32 piezometer locations in the vicinity of the PeRT Wall wells. See 
Attachment 3 (well list) and Attachment 4 (well location map) for the identity and location of the wells and 
piezometers. 

d. Analyte requirements at specified well locations have been revised. Attachment 5 lists the well identifications 
and analyte requirements at each location. A sample will be collected fiom each of the new wells (TW-01 
through TW- 14) for metals analysis. 

(4) Container types for Radon (Rn-222) samples: 
Per direction fiom the GJO Laboratory, clear and amber 40-ml glass vials with Teflon septa are both approved for 
use when collecting samples for Rn-222 analysis (reference Table 5.1 - 1 pg. 5- 1 in the plan). 

Review and Concurrence: 

A 

7 
arpenter, PcRT Project Manager ' 

I : '  I 
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Attachment 2. Monticello Program Directive MSG-00-04 
OU III Ground Water and Surface Water Sampling, Water Level, and Flow Measurement Locations 

Millsite 

Downgradient 

p(lluvial 

- 
I 

GBI227T X X 

GBl690T x~ X 

GB2820T I X 1 X 

I 

~. 
seep 4307 X X 

1 Seep5215 X X 

I swoo-01 X X 

"Deer Draw Seeps" 

I1 

Montezuma Creek 

s w m 2  X 
I 

MW00-06 1 X X 

Alluvial 

- 
MW0007 X X 

82-07 X X 

I 
I 

1 82-08 X 

88-85 X x 
92-07 X X 

92-08 X X 

l 1  



Attachment 2. Monticello Program Directive MSG-00-04 (continued) 
OU I11 Ground Water and Surface Water SaqdIing, Water Level, and Flow Measuremenit Locations 

SAMPLING LOCATION IRA ANNUAL MONITORING (ms 2000) 

X I 

Alluvial 

. T99-02 X , x  
T99-03 X X 

I T99-10 1 

1 T99-12 I X I X I 

1 P92-05 I X 1 X I 

I P92-09 I X I X I 

Dakota Sandstone Dakota Sandstone 



Attachment 2. Monticello Program Directive MSG-00-04 (continued) 
OU 111 Ground Water and Surface Water Sampling, Water Level, and Flow Measurement Locations 

SAMPLING LOCATION IRA ANNUAL MONITORING (v 2000) 

General Location 

Downgradient 

Near South Site 

Description Location ID July WUlnsplFlow Notes 

SWOO-03 X X 

Sorenson Site X X 

swcc-04 X X 

Montezuma Creek 

31 SW93-197-5 

31 SW93-197-2 



Attachment 3. Monticello Program Directive IMSG-00-04 
List of PeRT Well and Piezometer Identification Numbers 

PeRT Well List 
R l - M l  R4-M 1 'R6-M 1 
Rl-M2 R4-M2 R6-M2 Tw-01 
Rl-M3 
T1-S 
T1-D 
R 1 4 4  
R1-M5 
lR2-Ml 
R2-M2 
R2-M3 
lR2-M4 
R2-M5 
T2-S 
T2-D 
R2-M6 
R2-M7 
R2-M8 
R2-M9 
R2-M 1 0 
R3-M1 
R3-M2 
T3-S 
T3-D 
R3-M3 
R3-M4 

R4-M3 
R4-M4 

T4-D 
T4-S 

R4-M5 
R4-M6 
R4-M7 
R4-M8 
RSM1 
RSM2 

RSM4 
R5-M3 

R5-M5 
T5-S 
T5-D 
R5-M6 
R5-M7 
R5M8 
RSM9 
RSM10 

R6-M3 
T6-S 
T6-D 
R6-M4 
R6-M5 
R7-M1 
R7-M2 
T7-D 
R8-M 1 
R9-M 1 
R1 0-M1 
Rll-M1 

Tw-02 
Tw-03 
M I - 0 4  
MI-05 
Tw-06 
W - 0 7  
TW-08 
Tw-09 
m - 1 0  
Tw-1 1 
Tw-12 
MI-1 3 
Tw-14 

PeRT Piezometer List 
PW-01 PW-16 
PW-02 PW-16A 
'PW-03 PW99-16 
PW-04 IPW-17 
PW-05 PW-18 
PW-06 PW-19 
PW-07 IPW-20 
PW-08 IPW-22 
PW-09 'PW-23 
PW-10 PW-24 
PW-11 PW-25 
PW-12 PW-26 
PW-13 PW-27 
'PW-14 PW-28 
PW-14A PW-29 
IPW-15 PW-30 
PW-1 SA 
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Attachment 5. Monticello Program Directive MSG-OO-04 
PeRT Wall Wells and Amalj-te Requirements 

Well No. 

t TS-D 

t Rj-MS 

Metals 

(As. Mo, Se, U, V) 

I IRA Annual Monitoring - July 2000 (revised 7/5/00) 

Anions I Cations' 

(Cl, SO4 N O ~ ~ S  N, 
Ca. K ME. and Nal 

I I 
Iron & Nitrite Ammonium 

Manganese' I (N02aN) I ( M ~ ~ s N ) ~  1 Ra-226 
1 

X 7/00, 710 1 
X X X X X 
X X X X X 
X X X X X I 

A I I I I I 

v I I I I I 
X X X X X 
A 

X X X X X 
X X X X X 
V 
A I I I I I 

X X X X ! X 1 
X 
X X X X X 



Attaclunemt 5. Monticello Prognm Directive MSG-OM-4 
PeRT Wail1 Wells and AnaIyte Requirements (continued) 

IRA Annual Monitoring - July 2000 (revised 7/5/00) I 
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t Program Directive 

MMTS - OU III / PeRT ProgremFVoject 

OUIl l  A R 5 7 b  

Directive No.-MSG-00-05 

Task Order No. MAC0140 flaskNo. 350705008) /MACOl-12 (TaskNo. 352002006> 

;initiated’ By: Tim Bartlett. Field Suuervisor. MACTEC-ERS - 
Directive Subject: Modifications to the OU 111 / PeRT October 2000 water sampling event 

Justification and Associated New Task Changes: In general, this Program Directive is an extension of Directive 
MSG-OO-04 with modiftcations to OU 111 and PeRT Wall sample locations and the addition of isotopic uranium analysis at all 
surfacewaterlocations. 

(1) Agreements reached with regulators (UDEQ and EPA) following the on-site visit April 4,2000 regarding surface water and 

(2) Newly installed PeRT and OU EI wells, 
(3) Clar5cation by the GJO Laboratory on sample volumes and combining NO3, N&, and anion aliqwts; 
(4) Changes to the analyte list at speci6ed PeRT Well and OU ID locations; and 
(5) Correction to container types for radon samples. 

ground water sampling locations and subsequent review of the data hm the April sampling 

Organization(s1 Affected: Field sampling personnel and GJO Mytical  Laboratory 

Affected Documents: W S ,  OU III, Interim Remedial Action Sugace Water and Ground Water Monitoring Plan, Rev. 3, 
De~ember 1999 (MAC-MSGRAP 1.3.5-1) 

Directive: This directive (i.e., MSG-00-05) and the listed attachments 

(1) supersedes and c a n ~ e l ~  D k t i e  MSG-00-04 
(2) identifies changes to OU III sample and field measurement locations; 
(3) provides clarification to PeRT analyte aliqwts and water level measurement locations; 
(4) clarifies instrument calibration requirements during sampling of PeRT wells 
(5) modifies the analyte list at specified PeRT Well and OU 111 locations; and 
(6) corrects the type of sample container for radon samples. 

List of attachments: 
Attachment 11: List of OU III sampldwater level locations and analytical parameters and presexvation requirements 
Attachment 2: Surface water sample and stream flow measurement locations 
Attachment 3 : Ground water sample and water level measurement locations 
Attachment 4: List of PeRT well sample locations, analytical parameters and preservation requirements 
Attachment 5: PeRT welI locations 
Attachment 6: PeRT wall piezometer locations 

General requirements for instrument calibratidoperatimal checks (OU Ill andlPeRT wells) 
Instruments used in obtaining field parameter measurements will be perhmed in accordance with the established procedures. 
A 3-point operational check of the conductivity probe will be performed and dccumented at the start, middle and end of each 
sampling day. Instrument checks and calibrations during PeRT wall sampling will be p d m e d  and documented at the start. 
and middle of each day. pH probes will be recalibrated as necessary to bracket the source water pH, in accordance with 
established procedures. 

OU III: Modification to Surface Water Locations. (refer to Attachments 1 and 2) 
Surface water samples and field parameter measurements and stream flow measurements will be obtained at the following 
locations: SW92-03, SW00-01, SW00-02, SW00-03, Sorenson, SW00-04, SW92-08 and SW94-01. Surface water samples 
only will be collected from “Deer Draw Seeps” (4307 and 52 15). halytes and sampleheasurement methods will be as 
specified in the attachment in Conjunction with the plan. Sampling h m  locations SW95-01, SW92-09, SW92-07, SW92-06, 
SW99-01, and SW99-04 is discontinued. 
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a Sample and analyhcal requirements for the Deer Draw Seep locations (Seep 4307 and Seep 521 5 )  are as specified in the 
attachment 

b. Collect a 1 -liter unfiltered sample at all surface water locations (including the seeps) for isotopic uranium (U-234 and 
U-238) analysis. 

OU I l l  Modi6cation to Ground Water Locations (Refer to attachments 1 and 3). 
Include Near South Site weIls 3 1 SW93- 197-2 &ugh 3 1 SW93- 197-5 to the well list. Collect a full sample set, including 
isotopic "U" (U-234 and U-238) at each location. Analytical, samphg and field measurement requirements will be as 
specified by the plan. 

Add the 7 newly installed well locations (MWOO-0 1 through WOO-04 and WOO-06 through MWOO-08) to the list of 
OU III wells that will be sampled on a quarterly basis. Well TOO-01 will be sampled ifMXOO-08 has insufficient water. 

The following 8 temporary wells (Txx-xx) will besampled T99-03, -05, -06. -07, -10, -13, TOO-18, and TOO-26. 

Water level measurements will be obtained at all temporary wells not scheduled for sampling (TOO-01 h u g h  TOO-25, 
excluding TOO- 16 that has not been installed and TOO-1 8 that will be sampled). 

PeRT Wall: Modification to sample and measurement requirements at PeRT well and piezometer locations: (Refer to 
attachments 4 - 6) 
a. Wells being sampled for nitrite may combine anions and nitrate (NO, as N), and nitrite (NO2 as N) in the same I 2 5 d  

bottle. Sample tickets and labels should identdy each of the three analytes as NO2 as N, NO3 as N, and anions. 

b. Sample tickets and labels for samples collected for ammonium analysis will be identified as ammonium (NH4 as N) 

c. myte requirements at specified well locations have been revised. Attachment 4 lists the weU identifications and analyte 
requirements at each location. 
= A sample will be collected from each of the new wells TW-O 1 through TW- 14 for metals, including Fe and Mn. 
e Piezometers PW-11, PW15, PW99-16, PW 17, and PW-28 will be sampled for metals (including Fe and Mn), cations, 

anions, and nitrate (NO3 as N) analysis. 

d. Water llevel measurements will be obtained at the 63 PeRT Wall well locations, the 14 new well locations (TW-01 through 
TW-14), and the 32 piezometer locations in the Vicinity of the PeRT Wall wells. See Attachments Sand 6 for the identity 
and location of the wells and piezometers. 

Container types for radon (Rn-222) samples: 
Per direction fimn the GJO Laboratory, clear and amber 40-ml glass vials with Teflon septa are both approved for use when 
collecting samples for Rn-222 analysis (reference Table 5.1-1 pg. 5-1 in the plan). 

Review and1 Concurrence: 

Effective Date: October 16.20008 

Task Order M a n a g e r 9 r o v f l  Issue: 

Expiration Date: J a n w  8.2001 



Monticello Program Directive MSG-00-05 
Attachment 1. List of OU IU SampleNakr Level Locations and Analytical Parameters and preservation Requirements 

Gross AlphalGross Beta 

Radium-226 

water kcations. 

(north to south), West wells TooQ8 through TOG15 (north to south), and South wells T00.17 through TOO-26 (west to east)] 
’ Record water level measurements of an newly installed Millsite tempwary wells Le., TOW1 through TOO-26. [East wells T00-01 thrwgh TOW7 

‘ Collect samples from TOW1 only if MW00-08 is dry. 

E Cdlect the following samples at the seep locations: metals, c a t i i ,  anions, nitrate (NOS + NO2 as N), grosa alphalgrosa beta, isotopic uranium 
Cdlect Metals and Nitrate (NOj + iNOn as N) sample aliquots at T00.18 and TOO-26 

(U-234 and u-238). 

Surface Water 
sw92-03 
swOO-01 

Seep 521 5’ 
SWOOM 
swOO43 
sorenson 
swooo4 
SW9248 
SW94-01 

seep 43076 

List of Surface Water and Ground Water Sampling and Measurement locations for October ZOO0 

Ground Water 
82-07 
82-08 
82-20 

8685 
92-05 
92-06 ’ 
92-07 
92-08 
9249 
92-10 ’ 
92-1 1 
92-12 ‘ 
92-13 ’ 

03-70 ’ 

Ground Water 
P92-01 
P 9 2 M  
P92-03 
P92-04 
P92-05 
P92-06 
F492-07 
P9249 
93-01 ‘ 
9501 ’ 
9502 ’ 
95-03’ 
9504’ 
9506‘ 
95-07 ’ 
95-06’ 

31 SW93-197-2 ’ 
31 SW93-197-3 ’ 
31 SW93-1974’ 
31 SW93-197-5‘ 
31SW93-2OGl ’ 
31 S W 2 O G 2  ‘ 
31 SW9S20&3 
31 S W 2 O C M  

MWW-01 
Mwo0-02 
MW- 
Mwo0-04 
woo46 
MWoo07 
MWotma 

Ground Water 
T99-03 
T9405 
T9406 
T99-07 
-10 
T S 1 3  
Too01 ‘ 
TOO-18 ’ 
TOO-26 

Water   eve is 
t02 
t0043 
t0m4 
Too-05 
t0m6 
T00-07 
TCQ-08 
T m  
t00-1 0 
t00-1 1 
TOO-12 
t00-1 3 

Water L W ~ S  
t00-1 4 
TW15 
t00-1 6 
t00-1 7 
TOO-19 
TOO-20 
TOO-21 
TOO-22 
TOO-23 
TOO-24 
TOO-25 
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Attachment 4. PeRT Well Sample Locations, Analytical Parameters, and Preservation -ab 



PeRT 
Well No. 

T 6 s  
T6-D 

R b M 4  
R6-M5 
R6-M6 

~ 

R7-M2 
T7-D 

R7-M1 
RGM1 
&MI 

RlO-MI 
Rll-M1 

Tw-01 
Tw-02 
TW-03 
TW-04 
TW-05 
TW-06 
TW-07 
Tw-08 
TW-09 
TW-10 
TW-11 
TW-12 
TW-13 
TW-14 

PW-I 1’ 
PW-15’ 

PW99- 1 6’ 
PW- I 73 
PW-28’ 

the sample 
Cations, Iron C 

ket and IaGl (i.e.,’Me& Fc and Mn and Cations). Anions, nitrate (Ne as N), and nit& (FJQ as N) may be combined in the 
same sample container and will be individually identified as such on the sample ticket and labcl. 

The samples submitted for ammonium analysis will be identified on the sample ticket and labcl as ammonium (NH4 as N) 
Piezometers PW-11, PW-15, PW99-16, PW 17 andl PW-28 will be sampled as scheduled above. Refer to the table below for container, preservation 
and holding times. Metals (including Fe and Mn) and cations will be from the same ContainCr. Anions and nitrate (NQ as N) will be scparatt 
sample aliquots. 

HNG to pH c 2 

I 
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Program Directive 

MMTS - OU 111 ProgramlProject 

Task Order No. MACO1-01 (Task No. 350705012) 

Initiated By: Tim Bartlett, IField Supervisor, MACTEC-ERS 

Directive No. MSG-01-01 

~~ ~ 

Directive Subject: Collection of soil samples from Wetland #1, #2, and #3 at the former millsite. 

Justification and Associated New Task Changes: Millsite restoration activities have resulted' in soils, some 
of which have residual contamination, being redistributed at the site. Some of the areas that have received soills will1 
become flooded and will exist as wetlands once ground water and surface water reach their new equilibrium levels. 
Sampling of soil within the delineated boundaries of the wetlands is easier to accomplish prior to these areas 
becoming saturated or further disturbed as part of restoration activities. Soil sample results will be used in 
conjunction with surface water results when they are availlable to evaluate the potential for these soils to be 
continuing sources of contamination. 

Organization( s) Affected: IField sampling personnel and GJO Analytical Laboratory 

Affected Documents: 

MMTS. OU 111. Interim Remedial Action Work Plan for Operable Unit Ill-Surfice Water mnti Ground Water, 
October 2000 (MAC-MSG 2.2.1) 

Directive: (1) Collect soill samples from three locations at Wetland 11,4 locations at Wetland 2, and4 locations at 
Wetland 3 (wetlands shown in restoration design drawings). At each location soil will be collected from the 0-6 
inch and 24-30 inch depth intervall. (2) Submit samples from each depth interval and at each location to the GJO 
Analytical ILaboratory for analysis of contaminant of concern metals (As, Mn, Mo, Se, U, V) and common ions 
nitrogen, and phosphate. As and Se analysis will1 be performed by axial ICP; V and Mn analysis by radial ICP; Mo 
and U by ICP-mass spectrometry. Nitrogen and phosphate anallysis will be by ion chromatography and willll be 
reported as NO, + NO, as N and orthophosphate, respectively. Sample preparation for the metals willlconsist of 
microwave digestion (GJO Method L-3 and EPA SW-846 Methods 3015 and 305 1). and for phosphate and nitrogen 
willll consist of a distilled water leach. 

Review and Concurrence: 

len, OUl I l l  IProject Manager 

Task Order M a  

Effective Date: January 16, 2001 

Distribution Task Order Managers Directive Log 
Jalane Glasgow - Record File MRAP 1 3 5 
Holders of all affected documents 
Tom Kirkpatrlc (2 copies! . Prolecr Adrninistrarive iRecord 

Expiration Date: September 30,2001 



IProgram Directive 

MMTS - OU 111 Program/Project Directive No. MSG-01-02 

Task Order No. MACO1-01 (Task No. 350 705012) 

Initiated By: Kristen McClellen, Project Manager, MACTEC-ERS 

Directive Subject: Deletion of work scope to perform a tracer test at the PeRT-slurry walls; abandonment of 
temporary wells along PeRT slurry walls; addition of wells at the southern and northern ends of the slurry walls to 
monitor quality of water that is not being funneled to the gate. 

Justification and Associated New Task Changes: At the OU I11 technical meeting held in Moab, Utah, on 
December 12,2000, DOE proposed deleting the scope to perform a tracer test and abandoning temporary wells (See 
Figure 1) at the slurry walls of the PeRT wall. Monitoring data show that wells on the downgradient side of the 
southern slurry wall have remained essentially dry since installation indicating that there is no measurable flow under 
the slurry wall and therefore, negating the need to perform a test in this area. However, at the southem slurry wall 
there does appear to be some wrap around1 flow at PW-17 as indicated by water level contours (Figure 2) and a 
saturated thickness at PW-17of !4 ft to 1 ft over the last few monitoring rounds. To determine the ground water flux 
at the southern slurry wall that is lbypassing the gate, three soil borings will be drilled and one new temporary well 
instailled to determine depth to bedrock and saturated thickness in this area. The new well and1 wells PW-10, PW-17, 
and IPW-23 will be monitored quarterly for water quality in conjunction with the regularly scheduled sampling. 

Construction of the northern slurry wall1 was stopped short because of property owner concerns and therefore, wrap 
around flow was anticipated and does occur in this area as shown by the water level contours on Figure 2. At the 
north slurry wall', wells PW-18, PW-20, PW-22, PW-28 and PW99-16 will be retained to monitor water quality that is 
bypassing treatment by the reactive media and three wells will be abandoned. 

Organization(s1 Affected: OU I11 Project team, field sampling personnel and GJO Analytical Laboratory 

Affected Documents: 

MMTS, OU III, Interim Remedial Action Work Plan for  Operable Unit Ill-SiirJace Water and Ground Water, 
October 2000 (MAC-MSG 2.2.1) 

Directive: (1) Delete scope in the OU I11 IRA Work Plan to perform a PeRT-slurry-wall tracer test. (2) Abandon 
welfls PW-01, PW-02, PW-03, PW-04, PW-05, PW-06, PW-07, PW-08, PW-09, PW-11, PW-12, PW-13, PW-l4A, 
PW-15, PW-l5A, PW-l6A, PW-24, PW-25, PW-26, PW-27, PW-29, and PW-30 along the south slurry wall. (3) 
Drill at least three soil borings near the southern end of the south slurry wall and install one new temporary well to 
determine ground water saturated thickness and elevation of the bedrock surface. (4) Complete remaining wells in the 
PeRT wall area and the new well with flush mount vaults. (5) Sample wells PW-10, PW-14, PW-16, PW-17, PW-18, 
PW-20, PW-22, PW-23, PW-28, PW99-16, and the new temporary well in conjunction with the regularly scheduled 
sampling. All activities on this property will be coordinated through the project manager to ensure that the property 
owner is inconvenienced as little as necessary. 

OU 111 Task Order Manag r Appr mil to Issue: 9 9 /  Review and Concurrence: 

Farlie Pearl, Quality Assurance Coordinator Mike IBuherus, Managewajor Projects 

Effective Date: March 15 ,2001 Expiration Date: September 30,2001 

Distribution: Task Order Managers Directive Log 
Jalane Glasgow - Record File MRAP 1.3.5 
Holders of all affected documents 
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Program Directive 

M T S  - OU III P e R T  Program/Project Directive No. MSG-01-03 

Task Order No. MACOI-01 (Task No. 350705008) 

Initiated By: 

Directive Subject: Modifications to the OU I11 / PeRT April 2001 water sampling event. 

Tim Bartlett, Field Supervisor, MACTEC-ERS 

Justification and Associated New Task Changes: (1) Agreements reached with reguilators (UDEQ and EPA) 
following the Illlarch, 2001 Federal Facilities meeting regarding ground water sampling locations near the PeRT 
slurry walls. (2) Continuing for April 2001, the PeRT analyte list specified in Table 5.1-2 of the Monitoring Plan. 

Organization(s1 Affected: IField sampling personnel and GJO Analytical Laboratory 

Affected' Documents: 

MMTS. 011 I I ,  Interim Remedial Action Srirfnce Water and Grorind Water Monitoring Plan, Rev. 4, 
January 2001 (MAC-MSGRAP 1.3.5-1) 

0 Table3.1-1 
0 Figure 3.1-11 and 3.1-2 

Directive: Changes to OU I11 sample llocations and clarification to PeRT analyte lists. 

(1) OU 111: Modification to Ground Water Locations (revised figures for sample locations attached) 
a. Add wells PW-10, PW-14, PW-16, PW-18, PW-20, PW-22, andPW-23 near the PeRT slurry walls to the 

wel! list for sample collection. Refer to Table 5.1-lof the Monitoring Plan and attached in the Field Data 
books for sample collection requirements. Note: sample volume may be limited at some of these locations. 

b. Delete well PW-I 1 and PW-15 from the well list. 
(2) PeRT analytes: Analytical parameters for the PeRT wells for the April 200 1 sampling event are specified in 
Table 5.1-2 of the Monitoring Plan. Refer to Table 5.1-2 in the lplan and attached in the Field Data books for 
sample collection requirements. 

Review and Concurrence: 

Farlie Pearl, Q A  Consultant 

/ 

Mike&theds,-Manager, Major Projects 

Effective IDate: April 9, 2001 Expiration Date: September 30,2001 

Dlstrlbution w/ Anachrnents 
Task Order Managers IDirective ILog 
Jalane Glasgow - Record File MRAP 1 3 5 
Holders of all affected documents 
-2 copies1 - Proiect Administrative Record 

TFKi 'rRpat~$~k_  7 
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Program Directive 

W S  - ou 111 ProgramlProject Directive No. MSG-01-04 

Task Order No. MACO1-01 (Task No. 350705012) 

Initiated By: Tim Bartlett, Hydrogeologist, MACTEC-ERS 

Directive Subject: Locations for soil borings and temporary well installations on the millsite. 

Justification and Associated New Task Changes: 
Soil samples will be collected at the llocations identified in h s  directive to better characterize contaminant 
concentrations in subpile soil. The area of investigation is the northeast comer of the former East Tailings Pile, in and 
around the construction staging area. Soil sampling will1 be conducted because 1) the area may not have been sufficiently 
characterized previously in the IRA, 2) the area was not over-excavated beyond the radiological standard to remove 
secondary source material, as were other large subpile areas on the millsite, and 3) the soil may locally affect water 
quality at seeps near the area of interest (see attached map). Soil characterization data was used to guide soil removal 
during millsite remediation, and continues to be used in evaluating the subpiile vadose zone as a secondary source of 
groundwater contamination. 

The soil sampling will occur in conjunction with installation of temporary OU I11 IRA monitor wells. The work scope 
and rationale for the installation of new temporary wells on the post-remediation millsite is detailed in the OU I11 IRA 
Work Plan. The work is anticipated to occur between early June and mid July 200 1, as soon as there will lbe no 
interference with site grading/construction activities and prior to re-vegetation of upland areas. The proposed locations 
of the soil borings and wells are shown on the attached map. Three soil sample locations will completed as boreholes 
only (no well installation) from which soils will be collected. Soil samples will be collected from three other locations 
where a temporary well will also be installed. Each borehole will be advanced using direct push technology (Geoprobe) 
Continuous samples will be collected to bedrock refusal Three samples from each borehole will be submitted for 
laboratory analysis for the constituents and by the methods listed in Section 5.2 of the IRA work plan. The samples will 
be from the upper, middle, and lower horizons of the vadose zone encountered at each location. Field personnel will 
ensure that a sample of each material type encountered is submitted. Samples will not be collected from beneath the 
water table. 

The llocations of the new temporary wells shown in the attached map differ slightly fiom the proposed locations shown in 
the work plan (Section 5.7). These changes update the groundwater characterization task on the basis of actual site 
conditions, which were unknown at the time the work plan was witten. 

Organization(s) Affected: Field sampling personnel and GdO Analytical Laboratory 

Affected Documents: 

hflffS, OW III, Interim Remedial Action Work Plan, October 2000 (MAC-MSG 2.2 1) 

Directive: Additional vadose zone sampling and changes to locations for temporary well installations. 
(1) Perform soil sampling at the locations shown in the attached figure according to the vadose zone soil sampling 
procedures described in Section 5.2 of the OU 111 IRA Work Plan. 

(2) Install temporary wells on the millsite at locations shown in the attached figure according to procedures described in 
Section 5.7 of the OU I11 IRA Work Plan. 



Review and Concurrence: 

- 

Farlie Pearl, QA Consultant 

Task Order Manager 

Mike Buthenfs, Mhager, Major Projects- 
- 

Effective Date: June 11.200k Expiration Date: September 30,200 1 

DisVibutlon Wl Attachments 
Task Order Managen D~rect~ve Log 
Jahne Glasgmv - Record File MRAP 1 3 5 
Holders of all affected documenm 
CaU+bWm (2 copies) - PropcI Administrative Record 
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Program Directive 

Program/Project - MMTS - OU 1111 

Task Order No. MACOI-01 (Task No. 350705008) 

Initiated By: Tim Bartlett, Hydrogeologist, MACTEC-ERS 

Directive No. MSG-0 11-05 

Directive Subject: Modifications ,to the OU IIIPeRT July 2001 and FY02 sampling events. 

Justification and Associated New Task Changes: Agreements reached with regulators (UDEQ and EPA) 
following the June 14, 2001 OU 111 technical meeting regarding sampling locations and analytes. 

Organization(s) Affected: Field sampling personnel and GJO Analytical Laboratory 

Affected Documents: 

MMTS, OU I l l ,  Interim Remedial Action Sutjhce Water. atid Grorind CV&v Monitoring Plan, Rev.4, January 200 1 
(MlAC-MSGRAP 1.3.5-11 ) 

Directive: Changes to the OU 111 sample locations and to the OU 111 and PeRT analyte lists. - 
Modification to the OU I11 ground water and surface water sampling locations listed in Table 3.1- 1 of the 
Monitoring Plan. New locations are listed in Attachment 1 and shown on the attached figure. 
iModifkation to Table 5.1-1 of the Monitoring Plan listing the analytical parameters for OU 111 locations. 
Analytical parameters are shown on the last page of Attachment 1. 
Revision of OU 111 field parameter measurements to include DO and ORP at wells 92-07, 92-1 1, and 88-85 
only. (Note: DO and ORP are still field parameters at PeRT wells). 
Modification of the PeRT well llocation and analyte list tables in the Monitoring Plan (Table 3.2-1-1 and 
5.1-3, respectively) to those listed in Attachment 2. 

Review and Concurrence: 

200 I 
Farlic Pearl, QA Consultant 

_ -  

IEffective Date: July 9. 2001 Expiration Date: November 30, 2001 

Distribution wl AKaChmentS 
Task Order Managers Directive Log 
Jalane Glasgow - Record File MRAP 1 3 5 
Holdars of all affected documents 
Tom Kirk$atrict(Z cootesl “Prolect AdminiStralive!ReFord 1: 



Program Directive MSG-01-05, Attachment 1 
Monticello OU I l l  Ground Water and Surface Watet Sample Locations and Frequency for Annual Monitoring 

Effective July 2001 and FY 2002 (Table 3.1-1 revised) 

Description Location ID 
I 

AI luvia I1 I 92-05b 

General Location 
, 

January April July October 1 
X X I  

Upgradient Burro Canyon 
Dakota Sandstone 
Montezuma Creek 

Millsite 

92-06b X 
92-1 3b X 

SW92-03b X X 

I 82-20 1 X 
I woo-011 x l x ~  x 

Downgradient 

I MW00-02 

SAMPLING LOCATION1 

I X I I X I I  X I  

IRA ANNUAL MONITORINGa 

I MW00-03 I x II II x I 

I 

AI I wial  

T01-20 I X  x l x l x  
T01-23 I X  X I X I X I  
TO1 -24 X 1 x 1  X I I X  1 
T01'-26 X 1 x 1  X I  X I  

I T01-27 I X I X I X I X I  

Montezuma Creek 

Millsite Seeps 

I 



Program Directive MSG-01-05, Attachment 1 (continued) 
Monticello OU Ill Ground Water and Surface Water Sample Locations and Frequency for Annual Monitoring 

Effective July 20011 and N 2002 (Table 3.1-11 revised) 

Description Location ID 
MW00-06 
WOO-07 

General Location January April July October 

X X I X I  x 
x I X  X X 

I 

Downgradient 

I 

~ 

SAMPLl NG LOCATION 

82-07 I X  X I X  X 
82-08 I x I X ~ X I  x 
88-85 x l x  X X I  
92-07 x l x  X X I  
92-08 ~x X X I  

~, 

92-09 X X 

~1 IRA ANNUAL MONITORINGa I 

, 
I 

92-1 1 X X ~ X ~ X  
95-01 ~ l x  
95-03 I I X  

T99-03 X X 
I P92-02 

Alluvial8 

I 1 x 1  X 
P92-03 1 x 1  X 

P92-05 I 
I X I  

I . P92-07b X 
I lP92-06 

Burro Canyon 

I1 x I X I  X I  

Listed 'locations and sample requirements are subject to change through Program Directives. 
Abandon well; discontinue surface water monitoring after 10/01 data review. 
After 110/01 sample only in years prior to CERCLA 5-Year review. 



List of OU 111 Surface Water and Ground Water Sample and Measurement Locations July 20013 

Container 
Analvtical Parameter TvDe / Size 

Surface Wate? 
SW92-03 

Holding 
Preservation Time 

swoo-O1 
sw01-02 
SWOl-03 
sw00-02 
swo1-01 
Sorenson 
sw43Q-w 
swCW23 
C(hWA_n.I 
Seep 1 
Seep 2 
Seep 3 
Seep 4 

Metals (As, Fe, Mn, Mo, Se, Th-230, U, V) 
Major Cations (Ca, Mg, K, and Na) 
(from same bottles as metals) 
Major Anions (CI, F, and Sod) 

Nitrate/Nitrite (NO3 + NO2 as N) 

Ground Water’ 

HDPE 500mL 1 Filter by 0 . 4 5 ~  filter; HN03 to pH<2 I 6 Months 

HDPE - See metals 

HDPE 125 rnL Filter by 0.45-prn filter; Cool to 4 O  C 28 Days 

28 Days HDPE mL HSOd to oHC2 
Filter by 0.45-pm filter; Cool to 4O C; 

Ground Water 
T93-03 
TOG01 
TO1 -01 
TO 1 -02 
TO 1 -04 
TO 1 -06 
TO1 -07 
TO1 -08 
TO1 -1 2 
T01-13 
T01-18 
TO1 -1 9 
TO1 -20 
T01-23 
TO1 -24 
TO1 -26 
TO1 -27 
TO1 -28 

Phosphate (PO4 as P) 
[from same bottles as Nitrate (Nos + NO2 as N)] 

Total Dissolved Solids (filterable residue) 

Ground Water 
32 SW93-200.4 

HDPE - See Nitrate/Nitrite 

HDPE 125 mL Cool to 4 O  C 7 Days 

MW00-01 
Mw00-02 
Mwoo-03 
t~lW00-04~ 
WOO-06 
MWOO-07 
PW-10 
Pw-14 
PW-16 
PW-17 
PW-18 
PW-20 
PW-22 
PW-23 
PW-28 
PW99-16 

HDPE - See metals 

HDPE 1 L  Surface CYarer: unfiltered 6 Months 

7 U-234, and U-238l 
(Ground Water: from same bottle as metals) 
U-234, and U-23a2 
(Surface Water) HNOj to pH<2 

Ground Water 
82-07 
82-08 
02-20 
88-85 
92-05 
92-07 
92-08 
92-09 
92-1 1 

P92-06 
P92-07 
P92-09 

WL Only 
T99-05 
T99-06 
T99-07 

WL Only 
TOO-02 
T00-03 

T00-06 

Water level measurements will be recorded for all wells listed above. 
Stream flow will only be measured at surface water locations that are sampled. 
Seep flows may be measured or estimated dependmg on site conditions 

Y 

0 I I Ground Wafer: filter by 0.45-pm filter, I 
6 Months Surface Water: unfiltered; 

HNOj to pH<2 
HDPE Gross Alpha/Gross Beta 

3 



Program Directive MSG-01-05, Attachment 2 
Monticello PeRT Well Sample Locations and Analytes July 2001 

R5-Ml0 X X X 



. 

Analyte 

Metals (As, Fe, Mn, Mo, Se, U, V) 

Program Directive MSG-01-05, Attachment 2 (continued) 
Monticello PeRT Well Sample Locations and Analytes July 2001 

Container (Type I Size) Preservation Holding time 

HDPE 5OOml HNOj to pH C 2 6 months 

PeRT Well No. 

Cations’ (Ca, K, Mg, and Na) 

Metals’ 
Ra-226 (As, Fe. Mn. Mo, Se, U, v) Anions NitratelNitrite Ammonium2 

and Cations (cI. F, (NO3 + NO2 as N) (NH4 as N) 
(Ca, K, Mg. and Na) 

See Metals 

X X X X 

Anions (CI, F, SO4) 

Nitrate/Nitrite (NO3 + NO2 as N) 

Ammonium (NH4 as N)’ 
(from same bottle as NO3 . NO2 as N) 

X X X X 
X X X X 

Filtered by 0.45 pm filter 
Cool to 4 O  c 

Filtered by 0.45 pm filter 
28 days HDPE 125ml 

HDPE 125ml Cool to 40 c 28 days 

See NitratelNitriie 

H2S04 to pH < 2 

X X X X 
X X X X 

Ra-226 

X X X X 
X X X X 
X X X X 

HDPE 1 L  HN03 to pH < 2 6 months 

X I X I X I X I 
X I X I X I X I 
X X X X 
X X X X 
X X X X 
X X X X 

X X X X 1 
)ked in the same container with the metals samde aliauot and will be identified on the samule ticket and labe 

The samplk submitted for ammonium analysis will be identified on ;he map le  ticket and label as Ammonium ($’E& as N) and may 
be combined with the Nitrate/Nitrite sample aliquot. 



U S .  DEPARTMENT OF ENERGY 
c o  

WELL AN0 SURFACE WATER 
iiamzz 
Figure 1 LOCATION MAP 

DATE PRWlRW FILENAME 
JUNE 27, 2001 Qoo242ac - 1 I ,  I 



MMTS - OU 1111 ProgramlProject 

Program Directive 

Directive NO. MSCi-01-06 

Task Order No. MAC02-01 (Task No. 360705008) 

Initiated By: Knsten McClellen. Proiect Manager. MACTEC-ERS 

Directive Subject: New Mllsite well installations and modifications ,to the sample and measurement locations and field and 
analytical parameters for the OU I11 October 200 1 sampling event. 

Justification and Associated iNew Task Changes: 
1. 

2 

New well installations: Drill five core holes, two of whch will be installed as morutor Lvells, to charactenze the aqudkr 
near the lower end of Steele Draw and in the area uppadient of Wetland #3. 
Changes to sample llocations and analytes: Agreements reached with DOE and the regulators (UDEQ and EPA) following 
the June 14,200 1 OU I11 technical meeting and June 27,200 1 FFA meeting regarding sampling locations and analytes 
Additionally, as of October 2001 the PeRT gate lperformance monitoring and associated wells fall under the management 
of the OU 111 project. Review of the first two years worth of monitoring data indicate that the gate is performing as 
expected and that the intensity of monitoring can be scaled back 

Organization(s) Affected: Field sampling personnel and GJO Analytical Laboratory 

Affected Documents: IMMTS, 011 III, Interim Remedial Action SurjCace Water and Ground Water Monitoring Plan, #Rev. 4, 
J m ~ a ~ y  2001 (MAC-MSGRAP 1.3.5-1) 

Directive: 
Drillmg and well installation task: Using the geoprobe rig to core tolbedrock at (5) locations on the MPlsite shown in Attachment 4 

(T01-033 to T01-037). Two of the locations (to be determined in the field) will be completed as monitor wells. Sampling and 
water level measurements at those locations will be coordinated with the field teams and will1 commence in October 200 1. 

Changes to the OU 1111 and PeRT sam~le  locations and analvtes lists: 
1. 

2. 

3. 

4. 

Modifications to the schedule for OU 111 groundwater and surface water sampling locations listed in Table 3 1 - 1 of the 
Monitoring  plan New locations are listed in Attachment 1 and shown on the figure in Attachment 4. 
Modifications to Table 5.1 - 1 of the Monitoring Plan listing the analytical parameters for OU 1111 locations Analyticai 
parameters are listed in Attachment 2, along with a summary list of the sampling and measurement locations scheduled for 
Octobcr 200 1 
Revision of the OU 111 field parameter measurements to include DO and OW at wells 92-07,92-1 1, and 88-85 only. 
(Note. DO and ORE' are still1 field parameters at PeRT wells. Also note that IDO measurements require a high-range test 
or low-range test as appropriate) 
Change the sample and1 measurement locations and analytes for PeRT wells from those listed in Table 3.2 1-1 and 5.1-3 in 
the Monitoring Plan to those listed in Attachment 3. 

a s  directive IMSG-0 1-06 and the listed attachments supersede and cancel Directive MSG-0 1-05. 

IList of attachments. 
Attachment 1 : Schedule of OU 1111 Sample Locations for FY2002 
Attachment 2: Tables identtfying OU I11 sample and measurement locations and analytical parameters and preservation 

Attachment 3: Tables identlfying PeRT well Sample and Measurement Locations and analytical parameters and preservation 

Attachment 4: Sample and measurement location map 

- 
requirements 

requirements 

/&, 

Effective Date: October 8.2001 
~Disulbudon: w l  Attachmen(. (41 

I 
Expiration, Date: Januw 8.2002 

MMTS Tsak Ordar Managars Diractiva Log 
Jolons Giesgow - Record Fils M W  1.3.6 
Hold- of all offacted documant 
Tom Klrbtrlck 12 copleal - Project Adminiavetlva Rscord 



Monticelllo Program Directive MSG-0 1-06 
Attachment 1. Schedule of OU 111 Sample Locations for FY 2002 

Description 

Alluvial 

General Location Location ID I October ~ January ' April July ~ 

92-05b X I I 

Upgradient 

, TO I -24 

Millsite' 

1 x 1 1  x I x I1 x 

Downgradient 

T01-25 

IRA ANNUAL MONITORING' 
SAMPLING LOCATION 

FY 2002 I 

x ~1 x 1 x 1 1  X I  

Alluvial1 

- T01-19 X X X 
I T01-20 X X 1 x 1  X I  

Montezuma Creek 

IMillsite Seeps 

Alluvial PW-I a 
(vicinity of PeRT Wall3 1 PW-20 I1 x X 1 x 1 1  x 

PW-23 X X X 
PW-28 X X 1 x 1  X 



SAMPLING LOCATION 

Description 

I IRA ANNUAL MONITORINGa 
FY 2002 

~ 

Location ID I October January 1 April July 1 
Rl-M3 I X  x I X  X I  

General Location 

RI-M4 

I 

X X 1 x 1  X I  

I 

R2-M4 X X 1 x 1  x i  

I 
I 

I MontezumaCreek 
I Sorenson I X I X  X X I  
1 SWOO-04 l x  X 
i SW92-08 I X  X 

~ 

I sw94-011 X x 

Alluvial 
PeRT Wall wells 

Alluvial 

Burro Canyon 

P92-05 , 

P92-06 x iI 



Monticello Program Directive MSG-0 1-06 
Attachment 2. Table of OU I11 Analytical Parameters and Presenation Requirements 

and List of October 2001 Sample and Water Level Locations 

Major Cations (Ca, Mg, K, and Na) 
(from same bottles as metals) 
Major Anions (CI, F, and SO4) 

See metals 

HDPE 125 mL I Filter by 0.45- rn filter; Cool to 4" C I 28Days 

Nitrate + Nitrite (NO3 + NO2 as N) 

Ground Water: filter by 0.45- m filter; 

Surface Water: unfiltered; Gross AlphdGross Beta 

' Collect a 1 Liter sample unfiitered for Isotopic Uranium (U-234 and U-238) analyses at all surface water sites. 

28 Days ,25 mL Filter by 0.45- rn filter; Cool to 4" C; HDPE 
H2S04 to pH<2 

List of OU 111 Surface Water and Ground Water Sample and Measurement Locations October 2001 

Surface Water' Ground Wate? Ground Water Ground Water Ground Water WL only3 
SW92-03 82-07 P92-05 MW00-01 TO1 -1 9 
SWM)-Ol 82-08 P92-06 MW00-02 TO1 -20 
SWOl -02 82-20 P92-07 MW00-03 TO1 -23 t0w7 
SWOl-03 83-70 P92-09 MW00-06 TO1 -24 TOO-06 
sw00-02 88-85 93-01 MW00-07 TO1 -25 
SWOl-01 92-05 31 NE93-205 T01-01 TO1 -26 
Sorenson 92-06 31 SW93-200-4 TO1 -02 TO1 -27 
sw00-04 92-07 95-01 TO1 -04 TO1 -28 
SW92-08 92-08 95-02 TO1 -05 PW-10 
sw94-01 92-09 95-04 
seep 1 92-1 0 95-03 
seep 2 92-1 1 9506 
seep 3 92-1 2 95-07 
seep 4 92-1 3 T99-03 

P92-02 TWO1 
P92-03 T00-04 
P92-04 

TO1 -06 
TO1 -07 
TO1 -08 
TO1 -09 
TO1 -1 0 
TO1-12 
TO1 -1 3 
TO1 -1 8 

PW-14 
PW-16 
PW-17 
PW-18 
PW-20 
PW-22 
PW-23 
PW-28 
PW99-16 

T99U5 
T99-06 

Too-03 

' Stream flow will be measured at surface water locations that are sampled. Seep flows may be measured or estimated depending on site 
conditions. 
Two new sample locations (TO1 -3x) will be sampled in October. Drilling will commence the week of 1011 5/01. Field determinations will be 
made during that time as to the locations and their ID number. 
Water level measurements will be recorded for all wells listed a 



f 

Analyte 

Monticello Program Directive MSG-0 1-06 
Attachment 3. List of OU (11 (PeRT well) Sample and Water Level Measurement Locations and 

Table of Analytical Parameters and Preservation Requirements 

Container ~ Holding 
'~ Time Preservation 

(Type I Size) 

~ 

' Water level measurements will be obtained for all wells that are sampled in addition to the wells listed for water 
level measurements only. 

Nitrate + Nitrite (NO3 + IN02 asIN) 

Analytical Parameters, Containers, Preservation and Holding Times: 

Filtered by 0.45 pm filter 
HDPE 125ml Cool to 4 O  c 

Metals (As, Fe, IMn, Mo, Se, U, V) 1 1  6 months Filtered by 0.45 pm filter 
HNOj to pH C 2 HDPE 500ml 

Cations' (Ca, K, IMg, and Na) 
(combined with Metals) 

See Metals 

Anions (CI, F, SOa) 
Filtered by 0.45 pm filter 

Cool to 4 O  c HDPE 125mI I 28 days 

28 days 
I H2S04 to pH < 2 ' 

and label 
Cations may be combined in the same container with the metals sample and will be identified on the sample ticket 

-- 



. 



Program Directive 

MMTS - OU I11 Prograrn/Project Directive No. MSG-01-07 

Task Order No. MACOZ-01 (Task No. 360705012) 

Initiated1 By: Kristen McClellen, Project Manager, MACTEC-ERS 

Directive Subject: A onetime sampling event to sample seeps in the vicinity of the millsite. 

Justification and Associated New Task Changes: Agreements reached nith DOE and the regulators (UDEQ 
and EPA) at the November 14 and 15, 20011 FFA meeting regarding additional sampling of seeps peripheral to the 
millsite to document the range of selenium in groundwaterisurface water in the areas unaffected by millsite 
remediation and restoration. 

Organization(s1 Affected: Field sampling personnel and GJO Analytical Laboratory 

Affected Documents: 

iI.Ii~ITS. OCI 111. l i i t u i w  Reriieiliril Action Siiijmc CLiitcv. ci i i t l  Giaiiiid Wutw illoiiitor-ing P h i ,  Rev.4. Januaiy 200 1 
(M.4C-blBGRAP 1.3.5- 1 ) 

Directive: 
( 1 )  Collect surface nater (seep) samples from the following specific areas: Steels's pond influent and effluent, 

Wctlaid 3, Seep 1, 2, and 3. the seep entering Somerville's pond, Suthcrland~pond, seep south of the water 
trc.itmciit lagoons. Upper North Drainage seep, effluent from cui\ ert t l u t  empties into Wetland 2 ,  and the 
Noi  th Draw seeps See attachcd map t o r  locations. 

cu-i y significant flow 
(2)  Pci h i m  field reconiiaissancc and sampling at any otlicr areas with significant t h v  or that appear to at times 

(3)  Submit all1 samplcs for the analytical p:irxneters arc listed belou 

OU 1111 Analytical Parametcis. Containcrs. Piesen ation. a i d  I Iolding Times: 

LlSt of attachmcnts: 
Attacliinent 1: Map of seep sample locations 

Review and Concurrence: 

F x l w  Pcxl.  Q A  Consultant 

Effective Date: INovember 19 ,2001  

Distribution w '  Attachment 
Task Order Managers Dlrectiwe Log 
JdIdne Glasgow . Record Ftle MRAP 1 3 5 
Holders of all attected documents 
Torn Klrkpatrick 12 coptesl . Prolect Admiiiistraiive Record 

Expiration Date: Janua ry  31 ,2002 



YOTE: I ---_ SELENIUM CONCENTRATIONS EXCEED THE UTAH 
GROUND WATER AND SAFE DRINKING WATER ACT 
STANDARD (SOpQ/L)  AT LIB-LIS. 02-11, PWBO-IO 
PW-18. PW-20, PW-22, PW-23. PW-28. AND 82-07. 

APPROXIWTE SEEP SAMPLING LOCATION 
SURFACE WATER LOCATION 
ALLUVIAL GROUND WATER MONITORING WELL 
SELENIUM CONCENTRATION pg/L 

OCTOBER 2000 DATA az OCTOBER 0 1  
JANUARY 2001 DATA 
APRIL 2001 DATA 
LOCATIONS WHERE THE UTAH STANDARD 
IS TYPICALLY EXCEEDED 

JULY 2000 DATA *1 JULY 01 

MILLSITE BOUNDARY 
APPROXIMATE EXTEM OF ALLUVIAL AQUIFER 
NEW WETIAND AREA 

I c 

200 

150 

100 

8 

50 

0 

I 
1992 1993 

Selenium in Grapnd Water 

l- 

T ---t * 
1995 1996 

1997 1896 1999 1 LOO0 2001 

SEEP SAMPLING LOCATIONS I 
IFILENAME: DATE PREPARED 
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~ 

I AnalTtical Parameter 1 

Metals (As, Fe, Mn, Mo, Se, U, V) 
~ 

MMTS - ou 111 Prog ramlP roje c t 

i Container I Holding 
(Type I Size) ~ Preservation Time 

HDPE 500mL 1 Filter by 0.45-pn filter; HN03 to p H 4  6 Months 

- 

Program Directive 

Task Order No. MACO2-01 (Task No. 36070501~1) 

Initiated By: Kristen McClellen, Project Manager. MACTEC-ERS 

Directive No. MSG-01-08 

Directive Subject: Conduct a pumping test to determine hydraulic characteristics of PRB (Permeable Reactive 
Barrier). 

Justification and Associated New Task Changes: Agreements reached with DOE and the regulators (UDEQ 
and EPA) at the November 14 and 15,2001 lFFA meeting regarding need to determine hydraulic properties of PRB wall 
reactive media and flus through reactive media. 

Organization(s) Affected: Monticello Groundwater and GJO Analytical Laboratory 

Affected Documents 
MVfTS, OU III, Interim Reniedial Action Work Plari for Operable Unit III - Surface Water and Ground Water, 
October 2000 (MAC-MSG 2.2.1) 

iDirective: 
Conduct 72-hour drawdown test and 24-hoar recovery test in PRB. Use existing horizontal sparge lline in 
downgadmt gravel1 zone as withdrawl point and esisting w e b  for water level monitoring. 
Determine masimum sustainable yield of PRB through variable discharge step-drawdown test. 
Monitor water levels in wells throughout tests using pressure tranducers with automatedl data logging, and 
manual measurement. Monitor water levels in wclls in the ZVI, up- and downgradient gavel zones, and up- 
and downgradient native alluvium, including uells at end of north and south slurry walls. About 12 to 15 
transducersfloggers are anticipated to be available for the tests. 
Collect samples of the emuent water 2 times daiily during drawdown test for llaborator). analysis by GJO 
Analytical Chemistry Laboratory of dissolved metals listed in Table 1. IMeasure pH, osidation-reduction 
potential, alkalinity, temperature, and electricall conductivity when samples are collected and up to 4-times 
daily. 

Review and Concurrence: 

Effective Date: November 19.2001 

oval to Issue: 

Expiration Date: January 31,2002 

Dlstrlbutlon 
Task Order Managers Directne Log 
Jalans Glasgow - Record File MRAP 1 3 5 
Holden of all affected documents 
Tom IOrkqJatrick (2 copies) - Project Administrative Record 



Program Directive 

MMTS - OU 111 ProgramIProject Directive No. MSG-02-01 

Task Order No. lMACO2-01 (Task No. 360705008) 

initiated By: 

Directive Subject: Modifications to the sample and measurement locations and field and analytical parameters for 
the OU I11 calendar year (CY) 2002 sampling events. 

Justification and Associated INew Task Changes: 

Kristen McClellen. Project Manager. MACTEC-ERS 

1. Changes to sample locations and analytes: Agreements reached with DOE and the regulators (UDEQ and 
EPA) following the June 14y 200 1 OU I11 technical meeting, the June 27 and November 14,200 1 FFA 
meetings regarding sampling locations and analytes, and a conference call with UDEQ on Januruy 7,2002. 

2. Additionally, as of October 2001 the PeRT gate performance monitoring and associated wells fall under the 
management of the OU I11 project. Review of the first two years worth of monitoring data indicate that the gate 
is performing as expected and that the intensity of monitoring can be scaled back. 

3. Top of casing well elevations have changed due to Millsite reconstruction and flush mounting of wells at some 
locations. 

Organization(s) Affected: Field sampling personnel and GJO Analytical Laboratory 

Affected Documents: MMTS, OU 111, Interim Remedial Achon Surface Water and Ground Water Monitoring 
Plan, Rev. 4, January 2001 (MAC-MSGR4P 1.3.5-1) 

Directive: Changes to the OLJ 111 measurcmcnt and sample locations and analytes lists: 
1. 

2. 

3. 

4. 

5 .  

6. 

7. 

8. 

9. 

- 
Modifications to the schedule for OU I11 groundwater and surface water sample and measurement locations 
IistedinTablcs 3.1-1, 3.2.11-land4.6-1and Figures 3.1-1,3.1-2, 3.2-1,3.2-2 ofthe Monitoring Plan. The 
updatcdllocations and frcqucncics arc listcd in Attachmcnt 1 and shown on thc figurc in Attachment 3. 
At thc former PeRT wall and gate pcrformancc monitoring arca (Figurcs 3.2-1 and 3.2-2), watcr level 
mcasurements will1 only be obtaincd at the locations schcdulcd to be sampled (Attachmcnt 1) and at wells 
R1-M1, R6-M1, R7-M1, RS-MlI, RlI-MG and R6-M6. Monitoring is discontinucd at all other formcr PcRT 
locations. 
Modifications to Tablc 5.1-1,3.2.1-1 and 5.1-3 of thc IMonitoring Plan listing the analytical parameters for OU 
111 and former PeRT well locations. Analytical paramcters are listed in Attachment 2. 
Revise the OU 111 field parameter measurements to include DO and O W  at wells 92-07,92- 1 1, and 88-85 
only. (Note: DO and ORP arc still field parameters at the former PeRT wells that are sampledl. Also note that 
DO measurements require a high-range test or low-range test as appropriate) 
Sample and measurement locations based on thc changes authorized by this directive arc shonm on the figure in 
Attachment 3. 
Disregard well depth information contained in Appendix B “Well Completion Information” of the Plan. 
Measure and record total depth and depth to water at all well locations. 
Discontinue sampling and measurements (stream flow and water levels) at all surface water and ground water 
locations west of Highway 19 1. 
During January only, collect a surface water sample from scheduled Monticello Creek sample locations for 
Total Ammonia (NH,) analysis. These samples may be obtained from the same container as the sample 
collected for NitrateNtrite analysis. Refer to Attachment 2 for analytical requirements. 
At the direction of DOE, the Annual Monitoring Plan will not be revised this year. Any changes to the plan 
will continue to be documented through Program Directives. 

This directive, MSG-02-01, and the llisted attachments supersede and cancel Directive MSG-0 1-06. 



Program Directive MSG 02-0 1 (continued) 

List of attachments: 
Attachment 1: Schedule of OU I11 Sample and Measurement Locations for FY2002, updated 1/03/02. 
Attachment 2: Analytical Requirements for OU I11 Surface Water and Ground Water Samples. 
Attachment 3: Sample and1 Measurement Location Map. 

Review and Concurrence: sue: 

Farlie Pearl, QA Consultant 

Effective Date: J a n u m  2 1.2002 Expiration IDate: October 3 1.2002 

Distribution: w/  Attachments (3) 
MMTS Task Order Managers Directive Log 
Jalane Glasgow - Record File MRAP 1.3.5 
Holders of all affected documents 
Tom Kirkpatrick (2 copies) - Project Administrative IRecord 
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SAMPLING LOCATION 

Description Location  ID^ 
82-20 

Attachment 1. Schedule of OU Ill Sample and Measurement Locations for CY 2002 (updated 1/03/02) 

I 

I IRA ANNUAL MONITORING' 
CY 2002 

January April July October 1 
X I  

General Location 

MW00-01 I 

MW00-02 
MW00-03 

, 

I 
I 

Former 

Millsite 

X X X 
X X X 
X X 

TOO-01 

Alluvial! 

X X ( X I  X 
TOO-04 X X 1 x 1  X 

TO 1-02 X X 1 x 1  X 

TO1 -06 X x l x  X I  
TO1 -07 X x l x  X 
T01-08 X x l x  X I  
T01-09 X x l x  x I '  

TO 1-04 11 x 

I 

Montezuma Creek 

X 1 x 1  x~ 

'Down gradient 
Alluvial 

(vicinity of PeRT Wall) 



General! Location 

1IRA ANNUAL MONITORINGa 

I 
I 
~ 

Alluvial 
(PeRT wells) 

Alluvial 

Downgradient 

Montezuma Creek I 

SW94-01 
Listed locations and sample requirements are subject to change through Program Directives. 
Wells 31 NE93-205, 95-06, and 95-07 (not listed above) are discontinued from water level measurements and will be sampled only in the years 

prior to the CERCLA 5-Year review. The next occurrence will be in October 2005. 

The following wells are subject to water level measurements only: 

31 SW93-197-2 
31 SW93-197-3 
31 SW93-197-4 
31 SW93-1'97-5 
31 SW93-200-1 
31 SW93-200-2 
31 SW93-200-3 
95-08 

lMW00-04 
MW00-08 
P92-01 
T99-05 
T99-06 
T99-07 
T99-10 
TOO-02 

TOO-03 
TOO-05 
TOO-06 
TOO-07 
TOO-08 
TOO-09 
TOO-1 0 
TOO-I I 

TOO-I 2 
TOO-1 3 
TOO-1 4 
TOO-1 5 
TO1 -03 
TOl-I 1 
T01-15 
T01-16 

TO1 -117 
TO 1 -22 
Rl-MlI 
R6-M d 
lR7-M 1 
R8-M1 
RI-M6 
R6-M6 
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Attachment 2. Analytical Requirements for OU Ill Surface Water and Ground Water Samples 

Gross AlphdGross Beta Surface WateK unfiltered, 

I 

I 

Collect a sample for Total Ammonia (NH, ) analysis from scheduled Monticello Creek sample locations 
' Collect a sample for TDS analysis from surface water locations only 
' Collect a 1 Liter sample unfiltered for llsotopic Uranium (U-234 and U-238) analyses at all surface water sltes 

PeRT Well Analykal Parameters, Containers, Preservation, and Holding Times: 

Holding 
~ Time 1 Preservation 

Container 
(Type I Size) 

Analyte i 
I 

I I 6 months Filtered by 0.45 ym filter 
HNOj to pH < 2 Metals (As, Fe, Mn, Mo, Se, U, V) ~1 HDPE 500mL R 

See Metals 

Nltrate + Nitrite (NO3 + NO2 as IN) 



To141 I x I x 1 x 1  x 
mi m I x I x 1 x 1  x 

101.10 I x I x 1 x 1  x 
TO1.12 I x I x 1 x 1  x 
mi-13 I x I x 1 x 1  x 

I W 1 7  1 x I x 1 x 1  x I 
~mgrodioni 

I x  x X I X  

IRA ANNUAL HoWlTORNd 

PLATE 1 LOCATION MAP 

DATE PREPARED. I FILENAME 

- - ~  _______ I JANUARY 7, 2002 I 0002610[ 



Program Directive 

MMTS-OUIII ProgramProj ect Directive No. MSG-02-02 

Task Order No. MAC0241 (Task No. 360705012) 

Initiated By: Stan Morrison, Task Lead 

Directive Subject: 
permeable reactive barrier (PRB) to obtain information on its performance. 

Sampling and analysis of zero-valent iron (ZVI) in Ithe Monticello OU III 

Background: Accurate predictions of long-term effectiveness of PRBs have been problematic 
despite the large number (over 50) of installations in the last 5 years. Accurate predictions of 
long-term effectiveness of the Monticello PRB is needed to compare costs of this remedial 
technology with other technologies, and to estimate when corrective actions may be needed. 
Long-term performance is affected by 3 mechanisms: (1) decrease in efficiency due to 
dissolution of ZVI, (2) passivation of ZVI due to alteration of reactive surfaces, and 
(3) alteration of the hydrologic regime due to mineral precipitation or any other plugging 
mechanisms in the PRB. Dissolution of ZVI (Item [l])  can be predicted with some certainty 
lbased on groundwater chemistry and does not appear to be a limiting factor for PRB longevity. 
Water quality samples have been collected quarterly since the PRB was installed' and are used 
to document groundwater chemistry changes. Passivation of ZVI (Item f2]) can also be 
monitored using groundwater chemistry; for example, increases in pH and decreases in Eh and 
concentrations of calcium and inorganic carbon across the PRB at a given time are indications 
that it is functioning properly. The results of monitoring these lparameters during an assessment 
period (usually several years) can be used to help predict future surface passivation effects. 

Mineral precipitation (Item [3]) is perhaps the most important cause of PRB loss of longevity 
and is the most difficult to evaluate. Changes to the hydrologic regime are difficult to measure 
directly. Flow sensors and tracer tests are too expensive to provide the required distribution of 
data and have often provided contradictory results at other sites. Groundwater flow analysis 
based on water level, gradient, and hydraulic conductivity measurements provides information 
on the general groundwater flow velocity; however, Ihydraulic conductivity data are rarely 
available in sufficiently detailed distributions to depict the highly variable velocities that occur 
in the PRB, and the hydraulic conductivity is changing as the PRB is mineralized. 

Groundwater chemistry usually indicates low concentrations of the contaminants of concern 
(COCs) in the downgradient portion of PRBs but the flux of contamination through the zone is 
seldom, if ever, known accurately. Tools that have been applied to help evaluate flux include 
flow sensors (placed in wells or implanted directly in the ZVI or surrounding strata), tracer 
studies, and water level measurements (coupled with gradient). Results using these methods are 
often inconsistent and generally incomplete in depicting the flow regime within the PRB. 
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Minerals are precipitated from groundwater as it moves through PRBs. A newly proposed 
method to evaluate the performance of PRB uses the distribution of the mineralization left by 
the groundwater as a means of tracing the historical flow of groundwater. The concentrations of 
these minerals are directly related to the aqueous concentration gradients and the amount of 
groundwater that lhas passed through a specified volume of ZVI over the period of time from 
installation to sampling. Also, the distribution of mineralization reflects the pathways that 
groundwater has taken. 

Justification and Associated New Task Clhanges: A thorough sampling of the Monticello 
PRB chemistry (the focus of this study) will ,provide a detailed depiction of the amount of 
mineralization and its distribution. Since the aqueous concentration gradients have been 
reasonably consistent over time, data on the amount of mineralization can be used to estimate 
the volume of groundwater that has passed through the PRB. Knowing the volume of 
groundwater for the 2-year evaluation period and the preferred pathways through the PRB to 
date will help to make predictions of its performance in the future. 

This method has been applied at only one other PRB site, an UMTRA site at Durango Colorado 
(Morrison et ah. 2002). The results from that evaluation indicated that considerably less water 
had been treated than was believed based on flow records (the contaminated water at the 
Durango site was piped to the PRB and flow was measured with a meter). The results also 
indicated that the water had taken an unforeseen flow path (a drain pipe had lbeen inadvertently 
installed during construction which caused the water to short circuit around a portion of the 
PRB). The assessment of the PRB's performance changed significantly based on the study. 

Organizations Affected: OU 111 Project Team, Environmental Sciences Laboratory personnel. 
and GJO Analytical Laboratory. 

Affected Documents: MMTS OU III Interim Remedial Action Work Plan for  Operable 
Unit III-Surface Water and Ground Water, October 2000 (MAC-MSG-2.2.1) 

Directive: (I) Core samples will be collected from the Monticello PRB using a Geoprobe 
equipped with a 1 -in diameter core barrel. A dual wall sampler may be used' to achieve high 
quality samples. The sampling design consists of a combination of stratified random and 
discretionary sampling. The stratified random portion of the sampling consists of sixty cores 
located along 10 transects (perpendicular to the PRB) that are placed randomly along each of 
10 sections of the PRB (Figure I, attached [locations that are on concrete will be randomly 
offset]; Table 1). Four locations are positioned randomly along the transect within the ZVI zone 
(Table 2) and two are positioned randomly within the gravel/ZVI zone (Table 3). At each 
corehole 4 samples will be collected at random depths between the top of the water table and 
the bedrock surface for a total of 240 samples. An additional 160 discretionary samples (from 
approximately 40 boreholes) will be collected in areas where sharp concentration gradients are 
observed during the stratified random sampling (carbonate analysis will be used as a field 
analysis to guide the locations for some of the additional samples). At least I O  of the 
discretionary boreholes will be drilled at an angle so that the interfaces between the native 
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1 
2 
3 
4 

aquifer material and the pretreatment zone and between the pretreatment zone and the 
100 percent ZVI are cored (5 coreholes per interface). Thus, a total of 400 samples will be 
collected. 

(2) Each core will be sectioned every 6 in. and appropriate samples retained for analysis. Each 
core will be identified by transect number, borehole location along the transect (numbered from 
1 to 4 beginning at the west end of the transect), and depth. The sample called T1 B 1-6 refers to 
the sample collected beginning at 6 in. below ground surface from borehole 1 on transect 1. 

(3) Cores not analyzed will be placed in plastic bags and retained. A log will be generated in the 
Project Field Notebook listing archived sample ;bags. 
(4) All field notes will be retained in the Project Field Notebook. Entries will be made at each 
borehole regarding sample recovery, samples submitted to the GJO Analytical Chemistry 
Laboratory, and samples retained for possible future analysis. 

( 5 )  Bulk density will be determined on each sample. To determine bulk densifty, an exact 
volume of core will be dried in an oven and weighed. 

(6) A split of the dried sample will be used to determine carbonate content by COz outgassing 
using the GJO Environmental Sciences Laboratory (ESL) procedure AP(C03-I) (DOE 1999). 
The carbonate analyses wilk be conducted daily so the results will be available to guide 
discretionary sample collection during the field project. 

(7) A second split of the dried sample will be sent to the GJO analytical chemistry laboratory 
and microwave digested with concentrated nitric acid using GJO Analytical Chemistry 
Laboratory Procedure L-3 (Wastren 1996). The digestates will be analyzed for U, Ca, and V by 
the methods listed in Table 4. 

(8) Data will be reported in units of mgkg and density values will be used to convert them to 
mass per volume. A value of total mass that has been precipitated within the PRB will be 
estimated for each constituent (Ca, CO3, U, and V). Using time-averaged concentration 
gradients from the aqueous samples collected routinely from the PRB during its operation, an 
estimate of the amount of groundwater that lhas ibeen treated by the PRE3 will be made. 

(9) Concentration maps will be made to display time-averaged patterns of groundwater flow 
based on the solid phase concentrations in the PRB. IMethods and results will be described in 
the PeRT wall treatability study report. 

0.303561' 3.04 
0.031 248 0.31 

I 0.093053 0.93 
l o.oa3953 o a4 

I 

Table 7. Locations of Transects 

Feet From South Boundary TRANSECTS 
Quadranale Number I Random iNumber 

c - - - - - - - 
5 I 0.709368 , 7.09 
6 I 0.91 8695 I 1  9.19 
7 I 0.717292 I 7.17 I 

8 
9 

I 10 

~~~ 

0.733751 7.34 
0.377494 3.77 
0.575409 I 5.75 

I I 

I 



GravellNl Transect Number 
1 I 

1 
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IRandom Number Feet From East Boundary 
0.718274 1.44 
0.91 1378 1.82 

Table 2. Locations in ZVI Zone Along Transects 

8 
9 I 
9 I 

10 
10 I 

I 

Table 3. Locations in Gravel/ZVI Along Transects 

J 

0.1461 13 0.29 
0.184077 0.37 
0.028984 0.06 
0.866332 1.73 
0.458253 0.92 
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Table 4. Analytical Methods 

I AS-5 Rev 06 I 
I 

I 

ICP-AES = Inductively Coupled Plasma - Atomic Emission Spectroscopy 
ICP-MS = Inductively Coupledl Plasma - Mass Spectrometry 

Review and Concurrence: 

Kristen McClellen, OU IIk Project Manager 

J & P e  
Farlie Pearl, QA Consultant 

Task Order Manager Approval to Issue: 

MikE Butxerus, Manager, Major Project 

Effective Date: February 1,2002 Expiration Date: May 1,2002 

Distribution 

Task Order Managers Directive Log 
Jalane Glasgow-Record File 
Holders of affected documents 
Tom Kirkpatrick (2 copies)-Project Administrative Record 

References: 

DOE 1999. Environmental Sciences Laboratory Procedures Manuall, MAC-30 17 

Morrison, S.J., Metzler, D.R., and Dwyer, B.P. 2002 (in press) Collection drain and permeable reactive barrier for treating uranium and metals 
from mill tailings near Durango. Colorado,jg D.L.Nafk D.L.. Morrison, S.J., Fuller, C.C., Davis, J A. (eds), Groundwater Remediation of 
Metals, Radionuclides. and Nutrients, with Permeable Reactive Barrier, Academic Press. 

WASTREN, 1996. Analytical Chemistry Laboraroy Handbook of Amlyrical and Sample-Preparation Procedures, prepared for the 
US. Department of Energy Grand Junction Office. 
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Program Directive 

Monticello MSG/OU IIII. Annual Monitorina B r o g r d r o j e c t  Directive No. 'MSG-02-03 

Task Order and Task No. ST03-105 / 1110505008 . 

Initiated By: Farlie Pearl, Program Intearation QA . 
(Name and Organization) 

Department/Groups Affected: Field sampling personnel and GJO Analytical Laboratory 

Affected Documents: MMTS, OUIIII, llnterim Remedial Action Surface Water and Ground Water Monitoring 
Plan, Rev. 4, January 2001 (MAC-MSGRAP 1.3.5-1) and1 Program Directive MSG 02-01 1/21/02 through 
10/311/02. 

Directive Subject: IRevised Ground Water and Surface Water monitoring locations, Surface Water analyte list, 
and water level measurements for wells that have been purged dry. 

Justification and Associated New Task Changes: 
11. Changes to sample locations and analytes: Agreements reached' with DOE and the regulators (UDEQ and 
EPA) during the May 14,2002 OUlll technical meeting, and August 27,2002 FFA meeting regarding sampling 
locations and analytes. 

2. Additionally, as of October 2001 the PeRT gate performance monitoring and associated wells fell under the 
management of the OU I l l  project. Review of the first two years worth of monitoring data indicated that the 
gate was performingl as expected and that the intensity of monitoring could be scaled back. After an additional 
year's worth of data were reviewed, it was decided additional locations in the gravelnVl zone should be 
monitored. 

Directive: This directive and the attachments supersede and cancel Directive MSG 02-01. The following 
additional direction is given through this directive. 

General: 
1. At the direction of DOE, Program Directives will continue to be used to direct field activities, affect 

changes to the Annual Monitoring Plan and implement technical direction resulting from meetings 
between DOE and regulators. 

2. Attachment 1 identifies llocations, field parameters, analytes, lpreservation and relevant field notes. This 
table will be affixed lint0 each field book used during a sampling event. Additionally, it will1 be updated 
before each event to tailor the locations, analytes, etc. as appropriate to the sampling event. 

Ground1 Water (all wells, including PeRT): 
1. 

2. 

3. 

To the extent possible purge and1 sample all wells using low-flow techniques 

For wells that have been purged dry, a sample may be collected provided the following water level 
criteria has been met: When returning to collect a sample from wells that have lbeen purged dry and or 
have poor recovery, revisit the well (allow a minimum of 2 hours or wait until the next day) and re- 
measure and record the WL. If the levell has not returned to 75% of the original measured WL do not 
collect a sample. If the level exceeds the 75%, collect what sample you can, according to the following 
priority list; metals, nitratehitrite, anions, gross alpha/gross beta. Do not return time and again to try to 
collect sufficient volume for partial or full1 samples. 

Discontinue sampling at P92-03 and T99-03. Continue to collect water level measurements at these 
locations. 

Ground Water (PeRT Wells) 
1, Obtain water level measurements and samples at PeRT well locations as listed in Attachment 2 

2. Collect metals, cation, and anion samples filtered at sampled1 PeRT well locations 

3. Measure alkalinity filtered1 at sampled PeRT well locations 
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Program Directive MSG 02-03 (continued) 

Directive (continued) 

Surface Water 
1. Collect four samples from Wetland 3 at the approximate locations shown on the Well and Surface 

Water Sample Location Map in Attachment 3. 
2. Collect a sample for Total Ammonia (NH4 as IN) from the Ifour Wetland 3 locations and all scheduled 

Monticello Creek sample locations. 

Attachments: 
Attachment 1: Monticello OU I l l  October 2002 Sample and Measurement Locations 
Attachment 2: PeRT Well Sample and Measurement Locations 
Attachment 3: Well and Surface Water Location Map 

Review and Concurrence: 

9-  36-02 
Jeff Price, IFieldI Su$etvisor Date 

OG a 
Donna Riddle, QA Manager Date \ 

0 
Donna Riddle, QA Manager 

Tim Bartlett, Project Hydrologist Date' 

Effective Date: SerAember 30. 2002 Expiration Date: October 311. 2002 

Task Order Manager Approval to Issue: 

(Date 

Distrfbution: (w/ atcachments) 
Rogram Directive Log 
Jalane CLasaow - Recurd file MRAP 1.3.5 
Tcm ffirkpatkk - M X I  Administratwe Record (2 copies) 
Holders of MAC-MSGRAP 1.3.5-1 
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Monticello OU 111 Samole and Measurement Locations 

* .  Program Directive MSG 02-03 - Attachment 1 

12.25 

FIELD 5.53 2 DT Peristaltic 
11.47 2 DT Peristaltic Temperature, Conductivity, pH, 

12.55 2 DT Peristaltic 
13.32 2 DT Peristaltic 
9.70 1 DT Peristaltic 1 - 1L HDPE: 

Turbidity, and Alkalinity 

LABORATORY 

TOO-04 8.35 7.41 1 DT Peristaltic 

T01-01 10.40 9.23 1 DT Peristaltic 

Gross Alpha / Gross Beta 
Preservative: HN03 pH 4 

1 - 500 mL Amber HDPE: 
(Metals) As, Fe, Mn, Mo, Se, U, V and 

Preservative: HNO3 pH <2 
I T01-02 I 11.9 I 9.67 I 1 I DT Peristaltic 1 (Cations)Ca9Mg,K,Na 

TO1 -04 17.25 14.70 1 DT Peristaltic 1 - 125 m~ mp~: 

T01-05 24.38 21.00 1 (Anions) C1, F, SO4 DT Peristaltic 
Preservative: cool 4" C 

T01-06 25.34 Dry 1 DT Blue Pump 1 - 125 mL m P E :  
T01-07 22.63 19.90 1 DT Peristaltic (NitrateMitrite) NO3 + NO2 as N 
T01-08 7.98 4.48 1 DT Peristaltic Preservative: H t S 0 4  pH < 2. Cool 4' C 600d-partial smpl 

T01-09 19.21 Dry 1 I DT Peristaltic NOTES 
DT Peristaltic 

1. DO NOT collect e?.T.ra volume for 
T01-12 23.70 20.59 1 DT Peristaltic lab QNQC, it is not required for this 

T01-10 8.29 Dry 1 

I T01-13 I 11.62 I 6.76 I 1 I DTPeristaltic I Project. 

10102 Replace dedicated 

min to meet criteria 

dry @ .SL - no recovery 

dry @ .7SL -part sample 

2. OAIOA SamDle Numbers: 

samples (including PeRT Wells) is 
80-m. 
- SW The numbering for SW QA 
samples (including Seeps) is 
SW8O-Xx. dry @, .9L-partial sample 
Assign a time 5 - 10 minutes from 

Purged 8.5L in 30 min to 
meet NTUs the true sample time 

3. GW Turbidity criteria is < 5 dry @ 1.5L part sample 

NTUs. Turbidity measurements are dry a 2ooml-partial mpl 
not required for surface locations 

4. Sample collection priority for 
wells with poor well recovery is 
metals, nitratehitrite, anions, gross . 
alpha /gross beta 

5. See Program Directive MSG 02-03 
for guidance on WL measurements 
and sample collection from wells 
with poor recovery. 

The numbering for GW QA 

. 

Bailed 2 L -Partial sample 

Insuf H20 - no sample 

Bailed 2L - high NTUs 
' 

.2SL in 20 min - part 
sample 

I I I 

PW99-16 16.60 13.60 I 314 I ~ ~ ~ e r i s t a i t i c  
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Temperature, Conductivity, pH, 
Turbidly, and Alkalinity 
(include DO & O W  at locations 
88-85,92-07 and 92-1 1) 

LABORATORY 

Gross Alpha / Gross Beta 
Preservative: HN03 pH <2 

1 - 500 mL Amber HDPE: 
(Metals) As, Fe, Mn, Mo, Se, U, V and 
(Cations) Ca, Mg, K, Na 
Preservative: HN03 pH <2 

1 - 1L HDPE: 

1 - 125 mL HDPE: 
(Anions) C1, F, SO4 
Preservative: cool 4' C 

(Nitratemitrite) NO3 + NO2 as N 
Preservative: H2S04 pH < 2. Cool 4' C 

1 - 125 mL HDPE: 

See Notes on previous page re: 
- QNQCvolumes 
- NTUcriteria 
- QNQC Sample IDS 
- Sample collection prioritization 

Rl-M3 13.90 4.86 1 DT Peristaltic 

RI-M4 13.77 4.97 I DT Peristaltic Temperature, Conductivity, pH, 

R2-M4 14.42 5.38 1 DT peristaltic OW, DO, Turbidity, and Alkalinity 

FLELD 

DT Peristaltic I R2-M7 1 13.70 1 i::: 1 I 1 DT 

DT Peristaltic 

LABORATORY 
1- 500 mL Amber HDPE 

(Cations) Ca, Mg, K. Na 
Preservative: H N O l  pH <2 

R3-M2a 14.32 

R3-M3a 13.65 6.52 DT Peristaltic (Metals) As, Fe, m, Ma, Se, u, v and 

I R4-M6 1 .  

I R6-M2 I 14.67 I 6.97 I 1 

-.  
(Anions) C1, F, SO, 

DT Peristaltic 

DT 

DT Peristaltic 

DT Peristaltic 

DT Peristaltic 

DT Peristaltic 

DT Peristaltic 

, DTPenstaltic 

Preservative: cool 4" C 

pitratemitrite)  NO^ + NO? as N 
Preservative: H2S04 pH < 2, Cool 4' C 

' 1-125mLHDPE 

DATALOGGER (minirrol) 
Field: OPR, DO also 
Field: OPR, DO also 

Note: T 6 - D w ~ t  
dry@ 1L but recovered 

pH is generally @ 
or -c 7 at wells 
Rl-M3, R1-M4, 
R2-M4, R2-M7, 
R6-M3, R9-M 1, 
R10-M1& Rll-M1 
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SW92-08 

SW94-01 

I I N/A I N/A 

N/A N/A 

NIA N/A 

seep2 NIA NIA 

Seep 3 NIA NIA 

I 
Surface Water Locations - FLL 

W3-03 

W3-04 

SWOO-01 N/A NIA 

SWO1-02 N/A NIA 

SWOI-03 N/A N/A 

Sorenson N/A N/A 

SWOO-04 N/A NIA 

1 

7/02 measurements except R3-h 

I 
NIA 

I 

ERED and ZTNFILTERE 

NIA 

Unfiltered: 
Dip if 
possible or 

I 
Do not collect 
sample ifflow 
is not obvious 

NIA 1 
NIA I 
NIA I 

FELD 
Temperature, Conductivity, pH, and 
Alkalinity 

LABORATORY 
1 - 500 mL Amber HDPE: 

(Metals) As, Fe, Mn, Mo, Se, U, V and 
(Cations) Ca, Mg, K, Na 
Preservutive: HNo3 pH 

Preservative: cool 4" C 

(NitrateMitrite) NO3 + NO2 as N 
Preservutive: HzSop pH < 2, Cool 4" C 

1 - 125 mL HDPE: (Anions) CI, F, SO4 

1 - 125 mL HDPE: 

(pH typically > 7.0) 
FIELD 

Temperature, Conductivity, pH, and 
Alkalinity 

Filtered 
1 - 500 mL Amber HDPE: 

(Metals) As, Fe, Mn, Mo, Se, U, V and 
(Cations) Ca, Mg, K, Na 
Preservative: HNo3 pH (2 

(Anions) CI, F, so4 
Preservative: cool 4" C 

(NitrateMitrite) No3 + NO2 as N and 
(Total Ammonia) NH4 as N 
Preservufive: H2S04 pH < 2, Cool 4" C 

M O R A T O R Y  

1 - 125 mL HDPE: 

1 - 125 mL HDPE: 

Unfiltered 
1 - 1L HDPE: 

Gross Alpha / Gross Beta 
Preservufive: HNo3 pH R 

U-243 and U-238 
Preservufive: HNO3 pH 4 

1 - 125 mL HDPE: TDS 
Preservative: cool 4" C 

1 - 1L HDPE: 

l 

and R3-M3 which were obtained 7/01 

No Surface Water 
samples were 

collected or stream 
flow measurements 
were obtained in July 
2002 - All locations 

were dry or had 
insufficient flow. 

DT = dedicated tubing, BP = installed bladder pump 

The following wells are subject to water level measurements only: 

31 SW93-197-2 31 SW93-200-3 T99-03 TOO-02 TOO-08 TOO-1 3 T01-15 R1-M6 
31SW93-197-3 MW00-04 T99-05 TOO-03 TOO-09 TOO-I4 T01-16 R6-M 1 
31 SW93-197-4 MWOO-08 T99-06 TOO-05 TOO-I 0 TOO-15 T01-17 R6-M6 
31SW93-197-5 P92-01 T99-07 TOO-06 TOO-1 1 TO 1 -03 TO 1 -22 R7-M1 
31 SW93-200-1 P92-03 T99-10 TOO-07 TOO-1 2 T01-11 R1-MI R8-M1 
31 SW93-200-2 95-08 



Program Directive MSG 02-03 -Attachment 2 
PeRT Well1 Sample and Measurement Locations 



EXPLANATIONp 

A 

7 

YAW. 

PLAT€ 1 WELL AND SURFACE WATER 
LOCATION MAP 

(Program Directive MSC 02-03-Attochmmt 3) 

bAn PREPAREO: FILENAME. 
~~ ~ ~~~~~~ p~ 

Q00261 OC SEPTEMBER 16, 2002 
~~ 
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